Wehave examined the free surface of a banded spherulite of poly(vinylidene fluoride) (PVDF) by an atomic force microscopy. The directions of the slope of multilayer terraces of lamellar crystals are retained in each half of a banded spherulite;
Introduction
Spherulites are composed of small crystallites growing in the radial direction with the formation of branches filling three-dimensional space. With some polymers, a concentric pattern of periodic banding appears in spherulitic crystallization [1] . The formation of banding is not limited only in polymer spherulites.
A number of organic compounds exhibit similar types of concentric rings in spherulites [2] , and hence this topic has a wider implication in the self-organization process of crystals, in general.
In the banded spherulites of polymers, a twisting relationship of lamellar crystallites in the radial direction has been confirmed experimentally by WAXS [3] and is considered to be responsible for the creation of the periodic extinction banding observed by polarizing optical microscopy.
For lamellar crystallites, twisting must choose one of the two handedness, and the mechanism of the choice has been a challenging topic. With nonracemic chiral polymers, strong evidences suggest that the choice is made by the handedness of the chirality in the polymer molecules [4-8]. For non-chiral polymers, the tilting of polymer chains to the fold surface can be the origin of the choice of the handedness. If this is the case, we expect the multilayer terraces of the same handedness in a macroscopic scale of a whole spherulite with the handedness being kept in the respective halves of the banded spherulite.
In the present paper, we examine the ordering of the handedness by means of surface observation of banded spherulites with an atomic force microscopy (AFM). Prom the observation, we confirm that the multilayer terraces are going down in one direction in each half of a banded spherulite, and this evidence shows that the spiral terraces choose one of the two possible handedness in each half of the banded spherulites of PVDF.
Experimental
Weused PVDF of grade KF1000 (Mw = 2.5 x 105 and Mw/Mn = 2.1, Kureha
Chemical Industries, Co., Ltd.) and PEA of Mn = 2.9 x 104 and Mw/Mn = 2.4 from Scientific Polymer Products. Two weight ratios were examined:
PVDF/PEA = 30/70 and 100/0. The details of the sample preparation was described in the previous paper [13] .
The free surface of the sample on a cover-slip was examined by an atomic microscope (Digital Instruments Nanoscope III, Dimension 3100 SPM system). This arrangement of the terrace clearly indicates that the multilayering was not created by a single spiral terrace but made by a row of spiral terraces keeping the same handedness, as schematically shown in Fig. 2c . In fact, this is not the case, since the upward terrace has not been observed. there are independent observations of twisting lamellae of polyethylene in literature, as seen in ref. [1] . For this reason, although we have confirmed the row of spiral terraces keeping the handedness, which will be responsible for the twisting relationship in the banded spherulites of PVDF, we cannot come to the conclusion that the origin of the twisting in PVDF is solely due to the formation of this type of spiral terraces in chair crystals. The determination of the mechanism of twisting relationship will therefore need a closer look at the three dimensional shape of a single lamella in the banded spherulites.
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